Glucocorticoids modulate vascular reactivity in the rat.
To clarify the role of endogenous glucocorticoids in the regulation of blood pressure, the cardiovascular effects of RU 486, a steroid derivative with antiglucocorticoid properties, were investigated in Wistar rats. Pressor responses to angiotensin II (Ang II), norepinephrine, and vasopressin were studied in normal conscious rats before and after administration of RU 486. At 20 mg/kg/day, RU 486 significantly blunted pressor responses to Ang II and norepinephrine, whereas those to vasopressin were not greatly affected. At a lower dose, RU 486 did not alter pressor responses; at a higher dose, it augmented them, probably through its agonistic glucocorticoid effect. At 20 mg/kg/day, RU 486 antagonized the enhancing effect of a glucocorticoid agonist on pressor responses to Ang II, norepinephrine, and vasopressin. Cardiac output and renal blood flow were measured in anesthetized rats by the microsphere method. RU 486 at 20 mg/kg/day did not alter basal cardiac output and renal blood flow. RU 486 pretreatment attenuated pressor responses to Ang II and norepinephrine but did not alter cardiac output. It significantly blunted the decrease in renal blood flow and the increase in renal vascular resistance induced by Ang II. In rats fed a low sodium diet (where the pressor systems are stimulated), administration of RU 486 (20 mg/kg/day for 5 days) decreased total peripheral vascular resistance by 29% and mean blood pressure by 20 mm Hg. This effect was unrelated to any antimineralocorticoid activity of the compound, as shown by unchanged urinary sodium excretion, sodium balance, and plasma renin concentration. In contrast, it was due to the antiglucocorticoid activity, as shown by restoration of mean blood pressure by corticosterone, the major glucocorticoid in rats. Renal vascular resistance decreased during RU 486 administration in anesthetized (-25%) and unanesthetized (-19%) rats. Glomerular filtration rate, estimated from inulin clearance in conscious rats, did not change significantly. In conclusion, the present results suggest that endogenous glucocorticoids increase vascular reactivity and therefore contribute to blood pressure regulation. They also participate in the control of renal hemodynamics. This effect is most apparent in salt-restricted rats. The vascular action of glucocorticoids was unmasked by the administration of the antiglucocorticoid compound RU 486.